A Real Recurrent Event Data 
Calendar Times of Event Occurrences S i0 =0 and S ij = T i1 + T i2 + … + T ij Number of Events in Observation Period
Upper limit of observation periods, τ's, could be fixed, or assumed to be IID with unknown distribution G.
Observables
Unit #
Vector of Observables
Theoretical Problem
To obtain an estimator of the gaptime or inter-event time distribution, F; and to determine its properties.
• Recurrent phenomena occur in a variety of settings.
-Outbreak of a disease.
-Terrorist attacks.
-Labor strikes.
-Hospitalization of a patient.
-Tumor occurrence.
-Epileptic seizures.
-Non-life insurance claims.
-When stock index (e.g., Dow Jones) decreases by at least 6% in one day.
Limitations of Existing Estimation Methods
• Consider only the first, possibly right-censored, observation per unit and use the product-limit estimator (PLE).
-Loss of information -Inefficient
• Ignore the right-censored last observation, and use empirical distribution function (EDF).
-Leads to bias ("biased sampling").
-Estimator actually inconsistent.
Review: Prior Results
• T 1 , T 2 , …, T n IID F(t) = P(T < t)
• Empirical Survivor Function (EDF)
where W 1 is a zero-mean Gaussian process with covariance function • GPLE extends the EDF for complete data, and the PLE or KME for singleevent right-censored data.
Asymptotic Properties of GPLE Special Case: If F = EXP(θ) and G = EXP(η)
Weak Convergence

Theorem:
; Proof relied on weak convergence theorem for recurrent and renewal settings in Pena, Strawderman and Hollander (2000) , which utilized ideas in Sellke (1988) and Gill (1980) .
Comparison of Limiting Variance Functions
• PLE:
• For large t or if in stationary state, R(t) = t/µ F , so approximately, with µ G (w) being the mean residual life of τ given τ > w.
• EDF:
• Correlation induced according to a frailty model:
• U 1 , U 2 , …, U n are IID unobserved Gamma(α, α) random variables, called frailties.
• Given U i = u, (T i1 , T i2 , T i3 , …) are independent inter-event times with 
